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AUTOVATI C RECORDI NG VI BRATI ON CALI BRATI ON SYSTEM

1. SCOPE

1.1 Scope. This requirenent defines the nechanical, electrica
and el ectronic characteristics for an automatic recording
vibration calibration system This equipnent is intended to be
used by Navy personnel in shorebased | aboratories to calibrate
accel eroneters and ot her vibration equi pnent. For the purposes of
this requirenent, the automatic recording vibration calibration
systemshall be referred to as the ARVCS

2. APPLI CABLE DOCUMENTS

2.1 Controlling Specifications. ML-T-28800, “Mlitary

Speci fication, Test Equi pnment for use with Electrical and

El ectroni ¢ Equi pnent, Ceneral specification for,” and al
docunents referenced therein of the issues in effect on the date
of this solicitation shall forma part of this requirenent.

2.1.1 The ARVCS will be conplete with an el ectro-dynam c shaker
and control consol e, which includes systemcontrols, protective
devi ces, and calibration instrumentation. The vibration exciter
shal | provide a nounting surface for the accel eroneter and/or

vi bration pickup to be calibrated. An internal reference

accel eroneter shall be supplied as specified in detail herein.

2.1.2 Exceptionally pure rectilinear notion of the shaker, very

| ow accel eration and velocity distortion, and the interna

mounting of a reference accel eronmeter shall contribute to the
stability, repeatability and reliability of quality calibration.
Conservative equi prent ratings along with suitable instrunmentation
devel oped specifically for calibration shall mnimze the usua
vari abl es affecting accuracy and repeatability over a frequency
range of 2 Hz to 10,000 Hz.

2.1.3 An automatic conputing and plotting systemw || be provided

to give readout of characteristics of accel eroneter under test on
an X-Y recorder

3. REQU REMENTS

3.1 Ceneral. The ARVCS shall conformto the Type I, O ass 5,
Style E requirenents as specified in ML-T-28800 for Navy
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shi pboard and shorebased use as nodified bel ow The use of
material restricted for Navy use shall be governed by M L-T-28800.

3.1.1 Design and Construction. The ARVCS design and
construction shall neet the requirenents of ML-T-28800 for Type
1 equi pnent .

3.1.2 Power requirenents. The ARVCS shall be designed for
operation from2120 V, 1 kVA 60 Hz, single phase power for

i nstrunentation, and 3 phase either 208 V, 240 V, or 480 V, 6 kVA
60 Hz for power requirenents.

3.1.2.1 Fuses or Grcuit Breakers. Fuses or circuit breakers
shall be provided. |If circuit breakers are used, both sides of

t he power source shall be automatically disconnected fromthe
equi pnment in the event of excessive current. |If fuses are used,
only the line side of the input power |ine, as defined by ML-C
2877, shall be fused. Fuses or circuit breakers shall be readily
accessi bl e.

3.1.2.2 Power Connection. The requirenents for power source
connections shall be in accordance with M L-T-28800.

3.1.3 LithiumBatteries. Per ML-T-28800, lithiumbatteries are
prohi bited without prior authorization. A request or approval for
the use of lithiumbatteries, including those encapsulated in
integrated circuits, shall be submtted to the procuring activity
at the tinme of subm ssion of proposals. Approval shall apply only
to the specific nodel proposed.

3.2 Environnental Requirenents. The ARVCS shall neet the
environnental requirenents for a Type Il, Oass 5, Style E
equi pnment with the deviations specified bel ow.

3.2.1 Tenperature and Humdity. The ARVCS shall neet the
condi ti ons bel ow

Tenperature (°0) Rel ative Humidity (%

Qper ati ng 10 to 30 95
30 to 40 75
Non- oper ati ng -40 to 70 Not Controll ed

3.2.2 Eectronmagnetic Conpatibility. The el ectromagnetic
conpatibility requirenents of ML-T-28800 are limted to the
follow ng areas: CEO1, CEO3, CS01, CS02, CS06, REO1l, REO2 (14 kHz
to 1 Giz), and RS0S.

3.3 Reliability. Type Il reliability requirenents are as
specified in M L-T-28800.
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3.3.1 Calibration Interval. The ARVCS shall have an 85% or
greater probability of remaining within tol erances of al
requirenents at the end of a 12 nonth peri od.

3.4 Mintainability. The ARVCS shall neet the Type |

mai ntai nability requirenments as specified in ML-T-28800 except
the | owest discrete conponent shall be defined as a repl aceabl e
assenbly. Certification tinme shall not exceed 60 m nutes.

3.5 Performance Requirenents. The ARVCS shall provide the
follow ng capability as specified bel ow Unless otherw se
indicated, all requirenents shall be nmet follow ng a 30-m nute
war mup peri od.

3.5.1 Force Qutput Vector. The ARVCS shall have a force out put
vector of 300 pounds.

3.5.2 Frequency Range. The ARVCS shall have a frequency range of
2 Hz to 10,000 Hz.

3.5.3 Table D splacenent. The ARVCS shall have a table
di spl acenent of 0.5 inch displacenment peak to peak. (3/4 inch
di spl acement when shaker includes |ow frequency nodification.)

3.5.4 \Velocity. The ARVCS shall have a velocity of at |east 50
i nches/sec peak with a 0.06 pound payload and full field in shake
except as Ilimted by 0.5 displacenent or 100g.
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3.5.5 Moninmum Accel eration. M nimum accel eration | evels shall be
obt ai nabl e as foll ows:

100 g peak while calibrating typical piezoelectric

accel eroneters using the built-in “back-to-back”

accel eroneter nounting from1125 Hz to 10,000 Hz (with
optional 3/4 inch stroke and velocity feedback | ow

frequency nodifications the acceleration is reduced to
75 g peak from 8,000 to 10,000 Hz.

75 g peak with 1.0 pound rigid nmass payload 92 Hz to 7500 Hz.
37.5 g peak with 5 pound rigid nass payload 46 Hz to 5500 Hz.

3.5.6 Acceleration Distortion. The ARVCS shall have the
foll ow ng accel eration distortion systens.

3.5.6.1 Standard System The accel erati on waveform harnonic
distortion as nmeasured fromthe output of the reference

accel eronmeter and signal conditioner with an distortion anal yzer
at any frequency in the frequency range from25 Hz to 10,000 Hz
shall not exceed 1.5%at 100 g. Simlarly, the acceleration
wavef orm harnonic distortion at any frequency range from25 Hz to
10000 Hz shall not exceed 1.5%at 1 g and 3% at 10 Hz and 1 g.
The accel eration distortion stated shall apply with the system
operating under anplitude servo control with no |load or a typica
pi ezoel ectric accel eroneter attached to the table.

3.5.6.2 Optional Low Frequency Mdified System The accel eration
wavef orm harnonic distortion as nmeasured fromthe reference

accel eronmeter and signal conditioner with an distortion anal yzer
at any frequency in the frequency range from125 Hz to 8,000 Hz at
100 g peak and from8,000 Hz to 10,000 Hz at 75 g peak shall not
exceed 1.5% Simlarly, the accel erati on waveform harnonic
distortion at any frequency wi thin the range of 10 to 10,000 Hz
shall not exceed 1.5%at 1 g peak. At 5 Hz and 0.3 inch peak to
peak di spl acenent the distortion shall not exceed 2%

3.5.7 CGo0ss Axis Mtion. The ARVCS cross axis notion shal

remai n approxi mately a constant percentage of the axial notion

i ndependent of acceleration |evel and shall be neasured at 10g in
the driven direction or 0.3 inch peak-to-peak, whichever is |ess,
using two small accel eroneters nounted “back-to-back” in a

hori zontal plane centered on the table or rigid table payl oad.

The accel eroneters will be positioned to nmeasure cross axis notion
approximately parallel to and perpendi cular to the shaker trunnion
axis. The cross axis notion expressed as a percent of the driven
noti on shall not exceed the ambunts shown in the two directions
neasur ed.
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Tabl e Load Lbs Fr equency Band Hz Max. Cross Axis Motion

0. 06 5-400 5%
0. 06 4000- 10, 000 25%
1.0 5-2500 5%

3.5.8 Hum and Noi se. The background hum and noi se | evel,

i ncludi ng the mechanical vibration in the table as well as the

el ectrical contributions in the readout instrunentation, shall be
|l ess than 0.005 g rns when the anplitude of vibration is turned to
zero on the control panel and no load is attached to the table.

3.5.9 Citical Frequencies of Operation. There shall be no
critical operating frequencies due to suspension resonance,
armature resonance, cross axis notion, acceleration distortion,
etc., which would preclude frequency sweeping at 100 g or
calibrating at any frequency in the operating frequency range.

3.6 perating Requirenents. The ARVCS shall provide the
follow ng capabilities.

3.6.1 Shaker. The first fundanmental axial resonance node of the
shaker armature with the table unl oaded utilizing the reference
accel eronmeter shall be at least 6700 Hz (6000 Hz with 3/4 inch
stroke nodification).

3.6.1.2 Shaker Table Suspension System The Shaker Table
Suspensi on System shal|l be designed to assure rectilinear notion

in the direction perpendicular to the table surface. It will be
free of all mechani cal resonances which introduce distortion into
the table notion. The suspension systemshall include axi al

springs of rubber or rubber-like material free from nechanica
resonant effects. The axial springs shall be supplenented with
danped radial restraints of the same kind in two pl anes

perpendi cular to the axis of the armature. The radial restraints
shall be rigidly attached to the table on the inner end and to the
outer end support. The danped radial restraints shall conduct the
armature coil current. No rolling, sliding or metal on netal
parts shall be used for the purpose of guiding the table during
axial notion. The suspension shall be free of small working parts
whi ch can break, wear, require adjustnent with use or introduce
background nechani cal noi se or acceleration distortion in the
table notion. The table suspension shall not require critical

adj ust ments upon whi ch good table notion depends. The suspension
shall be suitable for 100 g table operation at any frequency

wi thout deterioration or introduction of distortion from100 Hz to
10,000 Hz. The axial suspension stiffness shall be 50 | bs/inch
nom nal

3.6.1.3 Shaker Table Requirenents. The Shaker table shall have a
repl aceabl e flanged insert in the center, nounting a reference




CSS- 06- 3154

accel eronmeter on the inner end so that screwi ng an accel eronet er
to be calibrated to its surface without other adapters gives a
“back-t o- back” nounting suitable for use up to 10,000 Hz. The
reference accel eroneter shall be easily renovabl e by unscrew ng
four socket head cap screws which fasten the flanged insert to the
table. The flanged insert itself shall not be screwed into the
table, but held in place by attaching screws. The insert shall be
made froma stiff, electrically insulating ceramc material with

| apped flat surfaces for reference and unknown accel er onet er
attachnment. The insert design shall mnimze “diaphragm ng” of

t he accel eroneter nounting surface at all frequencies. A netal
thread shall be provided in the ceramc table insert for
attachi ng the “unknown” accel eroneter to inprove service life.

The reference accel eroneter cable shall be easily accessible and
repl aceabl e wi t hout opening up or disassenbly of shaker in any
way. A renovable outer top plate shall be attached to the table
top to provide a flush surface with the center flanged insert.

The renovabl e outer top plate shall allowdrilling and tapping for
transducer attachnent holes. A clearance slot in this outer top
plate shall allow the reference accel eroneter cable to be brought
out above the shaker cover.

3.6.1.4 Shaker Mounting. The shaker shall be rigidly nounted on
its base. M bration isolation fromthe supporting floor shal
consi st of resilient pads under the base supplied by the vendor
giving a vertical natural frequency of 10 Hz to 12 Hz

approxi matel y.

3.6.1.5 Shaker balance. The exciter shall be bal anced so that it
may be rotated on its trunnions by one person. Locking in any
position is required. Rotations through 360° shall be possible.

3.6.1.6 Mgnetic Fields. Stray magnetic field neasured at any
point 1.0 inch above the table top shall not exceed 5 gauss with
full shaker field.

3.6.1.7 Overtravel Switch. An electrical overtravel swtch shal
be provided to shut off the driving power if the shaker table
di spl acenent exceeds the rated val ue.

3.6.1.8 Stops. Mechanical cushioned stops shall be provided to
prevent excessive shaker table excursions.

3.6.1.9 Thernmal Over-tenperature Switch. A thermal swtch shal
be provided within the Exciter to furnish over-tenperature
protection for the field coil.

3.6.1.10 Shaker Cooling. The shaker field shall be cool ed using
clean tap water supplied by the purchaser using less than 1 gpm
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The armature coil shall be air cooled. A renote bl ower connected
to the shaker with a flexible duct shall be provided.

3.6.1.11 Performance CQurves. Performance curves on table

accel eration waveformdi stortion and cross axis notion shall be
furnished wwth the proposal. Certified test data of table
distortion and cross axis notion taken on the systemat the tine
of the final checkout shall be included in the Operating and

Mai nt enance Manual s furni shed with the system

3.6.1.12 Internal Acceleroneter. The table shall have an

i nternal accel eroneter suitably nounted so that a *back-to-back”
mounting is provided for use up to 10,000 Hz by sinply screw ng
the accel eroneter to be calibrated to the table center. The ful
100 g rating shall be available with this *“back-to-back” nounting
for typical small piezoelectric accel eroneters attached.

3.6.1.12.1 Acceleroneter Munting Volune. Space for the internal
accel eroneter shall be sufficient to permt installation of

accel erometers with the foll owi ng envel ope di nensions: 0.760

i nches dianeter by 0.880 inches high (1.93 cmdianeter by 2.24 cm
hi gh) .

3.6.1.13 Shaker Protection. The table surface shall be
continuous with a peripheral seal along with a protective cover on
the shaker to preclude the entry of foreign material into the
shaker.

3.6.1.14 Continuous Force Rating. The shaker shall have a

continuous force rating of at |east 50 pounds with the cooling
bl ower i noperative.

3.6.1.15 Shaker Armature Acceleration Mgnification Factor. The
shaker armature accel eration nmagnification factor at the armature
axi al resonance frequency shall be less than 12 in order to limt
harnoni ¢ distortion in the accel eration waveformand to limt the
anpl i tude servo conpression at the resonant frequency for inproved
recorded calibration accuracy. The nmagnification factor shall be
defined as the ratio of the acceleration at the armature resonant
frequency to the acceleration at 1/3 of the resonant frequency
using the same driving voltage at the shaker armature coil for
both frequencies with no | oad on the shaker table and accel eration
nmeasured by the internal reference accel eroneter.

3.6.2 Control Console. The ARVCS shall have a control consol e
that neets the foll ow ng requirenents.

3.6.2.1 Wrk Space. A desk type console shall be provided
consisting of a witing surface across two 19 inch bays with
vertical panels behind the witing surface giving approxi mately 30
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i nches of usabl e panel space in each bay. The console shall be of
nodul ar design allowing later additions and nodifications if
desired.

3.6.2.2 Console Conponents. The console shall house the power
anplifier and field supply for the shaker as well as the signa
source and calibration instrunentation.

3.6.2.3 QOher Console Equipnent. The Control Consol e shal
contain all the necessary equi pnment and instrunentation required
to control the systemfor nmanual and automatic frequency sweeping
with anplitude servo controlled sinusoidal operation

3.6.2.4 Console Cooling. The console shall be adequately cool ed
by filtered forced air.

3.6.2.5 Console Wring. Al connections and inter-wiring of the
consol e conponents shall be acconplished within the enclosure

| eaving the front panels free of instrument interconnection

W ring.

3.6.2.6 Console Connectors. Al interconnecting cables fromthe
console to other major system conponents shall be termnated with
connectors at the consol e.

3.6.2.7 Console Access. A panel shall be nounted on the rear of
the console to provide a conveni ent nmethod of disconnecting al
cabl es between the shaker and console with the exception of the
accel eromet er cabl es which shall connect between the shaker and
front panel

3.6.2.8 Console Mbility. The console shall be on casters for
easy positioning relative to the shaker.

3.6.3 Power Anplifier. The ARVCS shall have a power anplifier
that neets the foll ow ng requirenents.

3.6.3.1 Amplifier Capability. The power anplifier shall provide
adequate power to drive the shaker to the performances specified

inthis requirenent. No inpedance matchi ng changes or | oad power
factor corrections shall be required.

3.6.3.2 Anplifier Distortion. The anplifier distortion shall be
| ess than 0.25% when driving the shaker to 100 g from 200 Hz to
10,000 Hz with |l ow distortion oscillator.

3.6.3.3 Hum and Noi se. The hum and noi se shall be 85 dB down
with respect to full output.
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.4 Input Signal. Input signal shall be less than 10 volts
or full rated output.

W

.3.5 Amplifier Construction. The anplifier shall be solid
e, air-cool ed, direct coupled, using Westinghouse prem um

ity transistors (or equivalent quality) in the output.

3.6.3.6 Anplifier Control. Amplifier control shall include
voltage and current limting capability to prevent damagi ng of the
overdrive. The anplifier control shall have interlocks to
automatically renove anplifier power when any door is opened.

3.6.3.7 Shaker Current Meters. The current in the shaker
armature coil shall be indicated on two collector current nmeters
in the front panel of the power anplifier.

3.6.4 Shaker Field Supply. The ARVCS shall have a shaker field
supply which provides the follow ng requirenents.

3.6.4.1 DC Power. The field supply shall be capabl e of supplying
the required DC power to the shaker field.

3.6.4.2 Filtering. The field supply shall be filtered consi stent
with the system noi se | evel of paragraph 3.5.8.

3.6.4.3 Field Current Meter. A field current neter shall be
supplied in the consol e panel.

3.6.5 Automatic Shaker Control. The autonatic shaker control
shall provide the follow ng requirenents.

3.6.5.1 Sweep Sine Generator. The shaker control shall have a
sweep sine generator.

3.6.5.1.1 Frequency Ranges. Three decade frequency ranges shal
be automatically swept w thout sw tching including:

2 Hz to 2000 Hz
5 Hz to 5000 Hz
10 Hz to 10000 Hz

3.6.5.1.2 Frequency Counter. A five place digital display shal
give 0.1 Hz resolution displayed once each second switchable to
1.0 Hz resolution displayed ten times each second.
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5.1.3 Sweeptine. The sweeptine range shall be a m ni num of
to 99.9 mnutes in 0.1 mnute intervals, digital switch
ct

1.4 Nunber of Sweeps. The nunber of sweeps shall be a
mof 1 to 99, digital swtch sel ectable.

. 5.
I mu
.5.1.5 Recording Pen Lift. The automatic recordi ng pen shal
matically |lower at the beginning of the frequency sweep and

at the end of the sweep.

.1.6 Log DC Qutput. The Log DC output shall be 1.32 volt DC
corresponding to 10,000 Hz i ndependent of frequency range
ted with 0.4 volts change nom nal per decade.

o:U‘l
9.

0
el e

3.6.5.1.7 Construction. Solid state, 5-1/4" panel height.

3.6.5.2 Anplitude Servo Control. The anplitude servo contro
shall nmeet the follow ng requirenents.

3.6.5.2.1 Frequency Range. The m ni mum frequency range shall be
2 Hz to 10,000 Hz.

3.6.5.2.2 Metering, Conpression. The netering for conpression
shall be 0 to 70 dB

3.6.5.2.3 Conpression Speed. The conpression speed range shal
be 10 to 3000 dB/sec with automatic or nmanual control

3.6.5.2.4 1nput Voltage. The input voltage shall be 1 volt rns
at full scale values of acceleration: g peak, velocity: inch/sec
peak, displacenent: inches peak to peak.

3.6.5.2.5 Log Frequency lnput. The |log frequency input shall be
-0.15 to 1.32 at 10,000 Hz volts nomnal DC from2 Hz to 10, 000
Hz.

3.6.5.2.6 Conpressor (AGC) Anplifier.
3.6.5.2.6.1 Qutput. 7 volt rnms for input of 1 volt rns.
3.6.5.2.6.2 Dynamic Gain Range. Geater than 70 dB

3.6.5.2.6.3 Conpression Characteristic. Linear from10 to 70 dB.

3.6.5.2.6.4 Distortion. Less than 0.5%for normal conpression
speeds 5 Hz to 10, 000 Hz.
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3.6.5.2.6.5 Correction Accuracy. The correction accuracy shal
be 30 dB/0.5 dB, 60 dB/ 1 dB.

3.6.5.2.7 Conpression Mdes. The conpression nodes shall be Of,
St andby, Auto, Manual, and Switch Sel ectabl e.

3.6.5.2.8 Interlocks. Inproper swtching of conpressor node
swi tch shall cause standby light to Iight and give full
conpressi on of output.

3.6.5.2.9 Filtering. The design shall incorporate a variable
frequency filter slaved to the operating frequency, thereby
attenuati ng higher frequency harnonics fromthe Sine CGenerator and
ot her sources.

3.6.5.2.10 Shaker Response Conpensation. A FLAT-BOOST Sw tch
shal | all ow frequency sweeping at constant acceleration wth
m ni mum change in servo conpression at the | ower frequencies.

3.6.5.2.11 Qutput Voltage Control. A coarse and vernier control
shall be provided to facilitate setting the system accel eration to
t he precise val ue desired.

3.6.6 System Controls. Lighted push button sw tches shall be

provided for starting and standby operation including, PREAWP,
STANDBY, OPERATE, and OFF positions.

3.6.7 Calibration Instrunentation. The calibration
instrunmentation shall provide two nmatched channel s of
instrunentation, one for the “built-in” reference accel eroneter
and the other for the accel eroneter or velocity pickup under
calibration. The calibration instrunentation shall give a direct
nuneri cal readout of the sensitivity of the accel eroneter or

vel ocity pickup under calibration using the conparison procedure
(Anerican Standards Association, Standard No. S2-19591).

3.6.7.1 |Inputs.

3.6.7.1.1 Type. Single ended charge or voltage inputs at front
panel BNC s isolated from chassis.

3.6.7.1.2 Mode Selection. Locking toggle switch shall place
instrument in charge or voltage node of operation to agree with
i nput connector used.

3.6.7.1.3 Mde Accuracy. Charge node and vol t age node
calibration accuracy shall be within £ 0.25%
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3.6.7.1.4 1npedance. 1K negohmresistance shunted by 10 pF
capacitance in voltage node and 1K nmegohm resi stance shunted to 10
nfd capacitance in charge node.

3.6.7.1.5 Dynamc Range. Linear to 10 volts peak in the Voltage
Mode (all four sensitivity ranges); 10,000 pC peak in the Charge
Mode (|l owest three sensitivity ranges); and 100,000 pC peak

(hi ghest sensitivity range).

3.6.7.1.6 Gound Signal Rejection. Locking toggle switch shall
permt rejection of ground | oop signals when the case of the input
transducer is grounded at the nounting | ocation.

3.6.7.2 Qutputs.

3.6.7.2.1 AV-D. 1 Vrns full scale output to represent

accel eration, velocity, or displacenent as selected by a three
station push-button switch and a ten position full scale range
switch. This output shall be located at both front and rear
panels with parallel ed BNC s.

3.6.7.2.2 Acceleration. (1) Normalized at 10 nV/g. Rear panel
BNC. (2) Nornalized at 100 nV/g. Rear panel BNC.

3.6.7.2.3 Velocity. Normalized at 100 nV/inch/sec. Rear panel
BNC.

3.6.7.2.4 D splacenent. Nornalized at 1 V/inch DA. Rear panel
BNC.

3.6.7.2.5 1npedance. Shall be |less than 100 ohns in series with
180 nfd for all outputs except the 10 mV/ g output, which may be
200 ohm out put resi stance.

3.6.7.3 Transfer Characteristics.

3.6.7.3.1 Sensitivity Selection. Four ranges with digital
i ndication shall be provided in plunit or mM/unit as foll ows:

0.500 to 9.999
05.00 to 99.99
050.0 to 999.9
0500. to 9999.

The accuracy shall be + 0. 1% between the | owest three ranges and *
0.5% on the highest range. Accuracy of four digit sensitivity
selector shall be + 0.025%full scale. Resolution of four digit
sensitivity selector shall be £ 0.01%full scale.
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3.6.7.3.2 Full Scale Ranges. Shall be selectable from0.1 to 100
inal, 2, 5 10 sequence for acceleration (g peak) and velocity
(inch/sec). D splacenent from0.01 to 10 inch DA. Accurate
within £ 0.1% between ranges. Edgew se panel neter shall provide
i ndication of operating level in percent of full scale.

3.6.7.3.3 Frequency Response.

Accel erati on: +0.25% from 10 Hz to 5, 000 Hz
+0.5% from5 Hz to 10, 000 Hz
+2% from2 Hz to 20,000 Hz

Vel ocity: 1% from 10 Hz to 2,000 Hz
2% from5 Hz to 5,000 Hz
+5% from?2 Hz to 10,000 Hz

D spl acenent : +1.5%from 10 Hz to 200 Hz
3% from5 Hz to 500 Hz

Filtering: (1) Low pass acceleration filter shall provide a roll
off that is down approxinmately 3 dB at 50 kHz. (2) H gh pass
vel ocity and di splacenent filter shall be selectable at 2 Hz and
10 Hz for response flat within £ 2% at 10 Hz when in the “10 Hz”
filter position.

3.6.7.3.4 Linearity. Linear within = 0.25% of best straight line
to 1 Vrns full scale condition at A-V-D output.

3.6.7.3.5 D stortion. The distortion shall be |l ess than +0. 25%

3.6.7.3.6 Hum and Noi se.

3.6.7.3.6.1 Voltage Mode. Less than 10 mcrovolts rns referred
to the input on |l owest full scal e range.

3.6.7.3.6.2 Charge Mbde. Less than 0.010 pC rns + 0.003 pC
rms/ 1000 pF source capacitance referred to the input on | owest
full scal e range.

3.6.7.3.7 Stability. Conbined stability shall be within = 0. 7%
for line voltage variations from105 to 125 V AC, for tenperature
variation from40°F to 120°F, and for a tine period of three

nont hs.

3.6.7.4 Calibration.
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3.6.7.4.1 Mode Selector. A three position rotary switch shal

sel ect the standard instrunent operational node; the SER ES node
to permt instrunent calibration through a series 1000 pF = 0.25%
i nternal capacitor when in the Charge node of operation, and the
TEST node to provide 1 V rns full scal e output independent of
front panel control settings.

3.6.7.4.2 Gscillator Input. A front panel BNC shall be provided
for the calibration oscillator input when operating in the SERI ES
or TEST nodes.

3.6.7.5 Physical.

3.6.7.5.1 Construction. Al solid state

3.6.7. Digital Calibration Conparator.

5

3.6.7.5.2 Size. 3-1/2 inch high panel for rack nmounting.
6
6

3.6.7.6.1 Frequency Range. The digital calibration canparator
shal |l have a m nimum frequency range of 2 Hz to 10,000 Hz.

3.6.7.6.2 |nputs.

3.6.7.6.2.1 Reference lnput. WVibration signal from Mdel 1611-3
paral | el ed isol ated BNC connector.

3.6.7.6.2.2 Unknown Input. Vibration signal from Mbdel 1611-2
paral | el ed isol ated BNC connector.

3.6.7.6.3 Qutputs.

3.6.7.6.3.1 Monitor Qutput. Provides either reference or unknown
i nput at rear panel BNC as determ ned by front-panel push button
switch.

3.6.7.6.3.2 DC Qutput. Provides 1.000 V DC output for 1.000 V AC
rms at switch-sel ected input.

3.6.7.6.3.3 Digital Mter. 3-1/2 digit nmeter reads DC out put
vol t age.

3.6.7.6.4 Qutput Filtering. 3-pole |lowpass filtering, swtch-
selectable for 2 Hz and 5 Hz operation. Provides |less than £ 0.2%
jitter in neter indication at | owest frequency.
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3.6.7.6.5 Indication Accuracy. The indication accuracy shall be
at least + 0.2%at 100 Hz.

3.6.7.6.6 Frequency Response. The frequency response shall be *
0.5%at 2 Hz and 10, 000 Hz.

3.6.7.6.7 lnput |Inpedance. The input inpedance shall be 100 k
ohmin series with 10 uF

3.6.7.6.8 Power. 105-125/210-250 V AC, 50-60 Hz, 10 VA

3.6.7.6.9 Size. The maxi num size shall be 3-1/2 inches high x 10
i nches wide x 11 i nches deep.

3.6.7.7 Autonmmtic Recording Accessori es.

3.6.7.7.1 Calibration Conputer.

3.6.7.7.1.1 Frequency Range. The frequency range shall be a
m ni rum of 2 Hz to 10,000 Hz

3.6.7.7.1.2 Response Tine. Two filter tinme constants shall be
provided with a front panel selector switch to limt pen jitter
The hi gh danping position shall allow plotting from2 Hz to 10, 000
Hz. The | ow danping position shall allow plotting 20 Hz to 10, 000
Hz.

3.6.7.7.1.3 Plotting Speed. For typical acceleroneters with |ess
t han 15% devi ations, a plot from20 Hz to 10,000 Hz shall be nade
inthree mnutes. Plots from1l0 Hz to 10,000 Hz shall al so be
made in three mnutes with the danping in high below 20 Hz and
manual |y switches to | ow above 20 Hz.

3.6.7.7.1.4 Plotting Scales. Standard sem -|1og graph paper shal
be usable, with a linear %deviation on the Y axis and | og
frequency on the X axis. Adjustnent shall be avail able giving 5%
or nore deviation per inch on the Y axis and for 10 Hz to 10, 000
Hz on either 3 cycle or 5 cycle standard paper on the X axis.

3.6.7.7.1.5 Plotted Curve. It shall be the %deviation of the
unknown rel ative to the reference channel as a function of
f requency.

3.6.7.7.1.6 Plotting Accuracy. Typical plots run a 5%

devi ation/inch shall be readable and repeatable with 1/4% The
error in the plotted calibration curve including shaker anplitude
servo, conditioning instrunents providing the “reference” and
“unknown” AC input to the conputer, shall not exceed 1/4%w th up
to 5% devi ation of the “unknown” relative to the “reference” from
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10 Hz to 5,000 Hz. The error shall not exceed 1/2% under the sane
conditions from5,000 Hz to 10, 000 Hz.

3.6.7.7.1.7 "“qg” Range. Full scale ranges of 0.1, 0.2, 0.5,

1 through 100 g on the standardi zers shall allow calibrations at
these vibration | evels wi thout additional adjustnents affecting

t he recording.

3.6.7.7.2 Calibration Plotter.

3.6.7.7.2.1 Paper Size. Up to 8-1/2 inches x 11-1/2 inches.

3.6.7.7.2.2 Paper Hold Down. Electrostatic.

3.6.7.7.2.3 Pen Control. Automatic control by Sweep Sine
Gener at or.

3.6.7.7.2.4 Pen Type. Nylon tip, replaceable cartridge.

3.6.8 Accessory Instrunent Muunting. Control console shall be
supplied with space to accommodate optional additiona
instrunentation with 120 volt receptacles within the console to
supply the input power.

3.6.9 Cables. Al interconnecting cables between consol e and
shaker shall be supplied as follows:

Power cable 15 ft long (connected at rear of consol e)
Accel eroneter 10 ft (connected front of panel)
Fl exi bl e supply and drain water hose between shaker

and pl unbi ng connections - 25 ft. Water filter and
automatic flow controls shall be supplied by vendor.

3.7 Manual. At least two copies of an operation and nai nt enance
manual shall be provided. The manual shall neet the requirenents
of ML-M7298.

3.7.1 Calibration Procedure. A calibration procedure in
accordance with M L-M 38793 shall be provided.
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